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Silicafl)in contrast to inert or nuisance dusts, the inhalation of exces-
sive crystalline free silica results in permanent lung damage which may be
progressive even when exposure is stopped (silicosis). However, usually many
years of exposure are required to initiate silicosis, unless massive exposure
has occurred. The symptoms are progressive shortness of breath and cough.
Tuberculosis and other respiratory diseases are frequently associated with
silicosis during its chronic course.

F. Evaluation Results and Discussion

1. Environmental Results

Furfural results are shown in Table 1. The furfural concentrations were mea-
sured for 1390 minutes (23 hours 10 minutes) during four working shifts. These
measurements were made in the general vicinity of workers to approximate the
breathing zone levels. During this sampling time, the furfural concentrations
were between 3.5 and 5.0 ppm for 150 minutes, 5 to 7.5 ppm for 530 minutes,

7.5 to 10 ppm for 400 minutes, 10 to 12.5 ppm for 160 minutes, 12.5 to 15 ppm
for 30 minutes, and 15 ppm to 20 ppm for 120 minutes. Thus, air levels in
excess of the evaluation criteria were present in nearly 90% of the total
sample period.

Nine phenol samples were collected during three work shifts. Each sample was
at least six hours in length. The average phenol concentrations during each of
the shifts was 0.75, 0.95, and 0.53 mg/m3, which are all less than 10% of the
evaluation criteria.

Litharge is used only occasionally during only one shift. The lead concentra-
tions in the breathing zone of the worker using litharge in his mix was less
than 0.0075 mg/m3 or approximately 5% of the evaluation criteria.

The four fluoride samples were all 0.02 mgﬁm3 or less which is less than 1% of
the evaluation criteria (Table I1).

Five samples were collected for total dust and free silica (Table 111). The

highest level measured was 4.4 mg/m3. All the samples were less than 60% of

the inert dust evaluation criteria and the appropriate free silica evaluation
criteria.

The local exhaust ventilation systems used to collect the vapors and dust from
the mixers and storage bins was found to be recirculating 100% of the exhausted
air. The air was passed through a cyclone, a bag house and then was recirculated
back into the mixing room about 15 to 20 feet from the mixers. The dust collec-
tors removed the dust, but were ineffective in removing vapors. In January of
1974, the re-entry of vapors was corrected. The Company changed the ventilation
system so that vapor-contaminated air is now exhausted outside the building. The
air is now exhausted directly by a fan located approximately 10 to 15 feet above
the ground. Under certain atmospheric conditions the exhausted vapors could
presently re-enter through a side door which is left open during nice weather.
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2 Medical Evaluation Results

A total of 15 workers were interviewed. The average age was 3L.6 years
(range 26-68 years) and the average duration of employment with the Company
was 6.4 years (range 1-27 years). An average of 1.6 years had been spent in
the Resinoid Mix Area (range 1 week - 10 years).

Worker responses were determined by individual interview and.confirmed where
possible by physical examination. The majority of men had symptoms of eye and
upper respiratory tract irritation which is consistent with the effects known
to occur with exposure to furfural.

Eye irritation manifested by itching, burning, tearing and/or redness was report-
ed by 11 of 15 workmen. In eight individuals it was noted at least twice weekly

and usually was experienced daily by those men in greatest proximity to furfural
spraying. Several individuals habitually use proprietary eye drops to help
control their symptoms. Definite redness of the conjunctiva was noted in two
workers although the majority of men were interviewed during the early port1ons
of their shifts when such findings would be probably rather m1n1mal

Ten individuals noted frequent (usually daily) nasal irritation resulting in
symptoms of stuffiness (plugging), dryness, or soreness. One of these, noted
an occasional bloody nasal discharge. Dryness of the mouth or throat was
reported by seven individuals and several workers chew gum in an attempt to
alleviate this symptom.

NI10SH personnel (3) experienced similar symptoms (eye irritation, nasal stuffi-
ness, and dryness of the mouth) during the course of the investigation. In one
instance,when half-shift furfural concentrations averaging 13.5 and 16 ppm
occurred, these symptoms were of rapid onset even though the investigators were
not continuously in the environment. Similar symptoms were reported to be pre-
sent in a majority of night shift workmen when average furfural values of 5.9
and 5.1 ppm occurred for the first and second halves of the shift, suggesting
that the present standard may not be adeguate to protect most individuals from
irritative symptoms.

Thirteen of 15 workers reported one or more skin complaints. The most common
symptoms (11/15) related to excessive dryness and a yellowish discoloration of
the skin of the forearms and hands. This was confirmed by examination. Two
individuals had noted phototoxic type reactions in the form of excessive sun-
burn responses from minimal exposure. These symptoms are thought to be the
result of skin contact with creosote although furfural exposure undoubtedly
contributed to the excessive dryness observed.

Cloth gloves are presently being used and by the end of the day they are moist
with the liquids being used. This provides ample contact resulting in the
cutaneous problems observed. A change to impervious gloves should alleviate
these problems.
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No other symptoms were noted with a frequency suggesting any causal relation-
ship to the work environment.

Pre- and post-shift urine samples collected from the mixers for lead and
fluoride were all in the normal range and similar to values found in the general
population. The results are shown in Table IV. Qualitative tests made for the
presence of phenol in the urine of the mixers were all negative.

Based on the alr results and urine samples, it is concluded that lead, fluoride,
phenol, total dust and silica dusts are not toxic in the concentrations found.

V. RECOMMENDAT IONS

The following recommendatlions should aid in reducing the furfural concentrations
in the general atmosphere in the mixing rooms.

1. Covers could be placed on the pans containing the mixed batches of
materials prior to the pressing operations.

2, Local exhause ventilation could be installed over the resin and
furfural dispensers.

3. Avoid using compressed air to spray furfural into the mixers.

L, A larger percentage of fresh outside air could be added to the
room heating and ventilation system.

VI. REFERENCES

1. Documentation of the Threshold Limit Values for Substances in
Workroom Air. American Conference of Governmental Industrial
Hyglenists, 3rd Edition, 1971.

2. Criteria for a Recommended Standard....Occupational Exposure
to Inorganic Lead. U.S. Department of Health, Education, and
Welfare, Public Health Service, National Insti ute for Occupational
Safety and Health, 1972.

3. Moeschlin, S.: Poisoning-Diagnosis and Treatment, Grune and
Stratton, Inc., New York, 1965.

LR L S i

TR L TR




‘Page 9 - H.H.E. 73-18

Vil. AUTHORSHIP AND ACKNOWLEDGMENT

Report Prepared By: Arvin G. Apol
Regional Industrial Hygienist
N10SH Region X, Seattle, Washington

James B. Lucas, M.D.
Medical Officer
NIOSH Cincinnati, Ohio

Environmental Evaluation: Lee Larsen
Iindustrial Hygienist
NIOSH Salt Lake City, Utah

Burt Wisner
Industrial Hygienist
NIOSH Salt Lake City, Utah

Special Laboratory Assistance: Bill Wilson _
Washington Industrial Safety &
Health Agency
Olympia, Washington

Billy McArthur

Washington Industrial Safety &
Health Agency

Olympia, Washington

Originating Office: Jerome P. Flesch
Chief, Hazard Evaluation Services Branch
Cincinnati, Ohio



TABLE |

FURFURAL AIR CONCENTRATIONS MEASURED WITH WILKS MIRAN INFRARED ANALYZER

Date and Time Total Sample ppm” Furfural ppm Furfural Location
Time in Min. : (average) 10 Minute Averages
(Range)

August 21, 1973
9:00 a.m. = 9:50 a.m. 50 : 13.5 10-17 General Area Samples
in the mixing Area

11200 a.m. - 3:00 p.m. 240 6.0 4.1-8.1 "
December 5, 1973 '

4:50 p.m. - 8:20 p.m. 210 10.0 8.5-13.5 =

8:20 p.m. ~11:30 p.m. 190 T8 - 7.3-12.3 H
December 6, 1973 N

7:40 a.m. - 9:40 a.m. 120 16.3 11.5-18.5 "

1:00 pome = 4210 pom. 190 7.4 5.0- 9.5 "

L4:10 p.m. = 8:10 p.m. 2Lo 5.9 5.0- 7.8 "

8:10 p.m. =10:40 p.m. 150 5.1 3.5-7.5 "

1390 Minutes =

23 hours 10 minutes

ppm = parts of vapor or gas per million parts of air by volume at 25° C and 760 mm Hg pressure




TABLE 11
AIR SAMPLE RESULTS OF LEAD AND FLUORIDE
AUGUST 21-23, 1973

LEAD AND FLUORIDE

Substance Sample # Location Air Concentration Sample Time Evaluation
mg/m3 minutes Criteria
mg/m3

Lead ] Resinoid . 0.0075 518 0.15
-Mixer
BZ ot

Fluoride 1 Resinoid 0.02 , 515 2.5
Mixer '
BZ

2 Resinoid 0.006 497 2.5
. Mixer

GA ok

3 Resinoid 0.004 392 2.5
Mixer
BZ

L Resinoid 0.003 516 2.5
Mixer ;
BZ

* rng/'m3 Milligrams of substance per cubic meter of air
e BZ Breathing zone of the worker

wEr GA General area the worker performs his job



TABLE 111
AIR SAMPLE RESULTS OF TOTAL DUST AND FREE SILICA

AUGUST 21-23, 1973, MARCH 19, 1974

Sample # Location Sample Total %ust Inert Dust % Free Evaluation Criteria
: Time mg,/m Evaluation $i0, for Silica Bearing
Min. . Criteria In Sample Dust S
mg/m3 mg,/m>
1 vitrified
mixer GA™* Lgo 0.56 10 10 243
2 vitrified
mixer BZ*w=: 510 1.5 10 7 3.0
3 resinoid
mixer BZ L60 3.4 10 : 1 7.5
L resinoid _
mixer BZ 300 L.L 10 1 7.5
5 resinoid
mixer BZ 320 27 10 1.8 6.3

mg/m3 Milligrams of substance per cubic meter of air

s BZ Breathing zone of the worker
et GA General area the worker performs his job
‘== Evaluation criteria = 30

% free Si0p + 3
in sample



URINE SAMPLES

TABLE IV

FOR LEAD AND FLUORIDE

AUGUST 21-23, 1973

Mixer Pre or Post-Shift Fluoride Lead
Number Sample mg/liter of Urine mg/liter of Urine
1 Pre 0.43 0.02
Post 0.37 0.01
2 Pre 0.4] 0.01
Post 0.46 0.02
3 Pre 0.69 0.02
Post 0.48 0.01
L Pre 0.4 0.01
Post 0.48 .02
5 Pre 0.35 0.01
6 Pre 1.17 Insufficient
sample
7 Pre 0.33 0.01

Biological evaluation criteria

Fluoride in urine 5 mg/liter of urine

Lead in urine 0.20 mg/ liter of urine
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